ABSTRACT
Moegistorhynchus Macquart, 1840 is an endemic genus of Nemestrinidae known only from the west coast of South Africa (Western and Northern Cape Provinces), and includes four described species (Bowden 1980; Barraclough 2006) , and at least two additional new species from montane areas in the southern part of its range (Barraclough 2006) . By far the most frequently encountered species is M. longirostris (Wiedemann, 1819) (Fig. 1 ). This striking taxon is the best-known in the genus, and arguably is one of the most remarkable of all known South African species of Diptera. It has the longest proboscis in the Diptera, and the longest proboscis relative to body size of all known and frequently cited, long-proboscid taxon-but in the Lepidoptera-is the hawk moth Xanthopan morgani praedicta Rothschild & Jordan, 1903 from Madagascar (proboscis length about 25 cm), which pollinates the long-spurred Madagascan star orchid Angraecum sesquipedale Thou. (Nilsson 1998) . This species departs dramatically from the allometric relationship between body size and proboscis length typically found in hawk moths (Agosta & Janzen 2005) .
Moegistorhynchus longirostris is an important pollinator of regional endemic plants along the west coast, and this ecosystem service has attracted considerable attention from pollination biologists, and has been referred to in more than 30 publications It is considered to be a keystone species (see Scott Mills et al. 1993; Payton et al. 2002; Davic 2003) in the habitats in which it occurs. Pollination is a critical ecosystem function, especially in the Western Cape and the Cape Floristic Province, which has more than 5500 endemic plant species, and is considered to be one of 25 global biodiversity hotspots (Myers et al. 2000; Brooks et al. 2002) .
Interest in M. longirostris also derives in part from a suggested co-evolutionary proin proboscis length. Similar processes have been described for numerous other taxa (Benkman et al. 2003; Muchhala & Thomson 2009 With regard to the importance of M. longirostris in South African pollination biology and co-evolutionary theory, the botanical literature makes widespread commentary about anecdotal and no entomological treatment exists. In fact, in the entomological literature nothing has been published on the geographical distribution of M. longirostris, or the marked variation in its proboscis length. In the interests of inter-disciplinary research, we M. longirostris focused research by pollination biologists, conservationists and workers interested in coevolutionary theory. Using museum specimens, we describe the distribution of the species, especially in relation to altitude, and the vegetation types with which it is associated. Furthermore, we present data on variation in proboscis length across the distribution range, a measure of critical importance to its ecological role as a pollinator.
Some 116 specimens were examined from six major museum collections. Two of the South African collections include voucher specimens deposited there by pollination biologists. The identity of material was determined by examination of the two syntypes of M. longirostris (Zoological Museum, Copenhagen), as part of a wider taxonomic revision of Moegistorhynchus (Barraclough, in prep.) . The most recent taxonomic treatment was published by Bequaert (1935) .
Museum specimens were measured using calipers. Proboscis measurement was problematic, because in dried specimens the proboscis may be sinuous or variously curved.
To compensate for this, such specimens were pinned beneath a glass surface. By viewing the glass above the line of curvature of the proboscis. Thereafter, a piece of thread was laid along the length of the curvature drawn on the glass, and cut to length. This length of thread was then straightened and measured with calipers.
Collection localities were assigned a vegetation type and associated data from MuRedmond, CA, USA).
RESULTS
Although material from at least 17 different localities was seen, four localities were conclusion is that M. longirostris is a lowland species, distributed at altitudes of less than 300 m along the west coast between Cape Town and Stellenbosch in the extreme south (Western Cape), to the region of the Buffelsrivier (= Buffalo River) in Namaqualand (Northern Cape) in the north (29°30'S to 34°15'S). This is a distance of almost 500 km. The Stellenbosch area (33°55'S:18°51'E) is probably the eastern limit of the species' range. M. longirostris is commonly found in sandy coastal plains dominated by sand plain M. longirostris is not limited to a particular vegetation type, with the localities occurring across nine different vegetation types (Mucina & Rutherford 2007) . In addition, the species occurred across seven different bioregions (Table 1 ). The species is therefore not a habitat specialist. M. brevirostris (Wiedemann, 1821) is sympatric or parapatric with M. longirostris in lowland areas (Fig. 2) , although its range appears to be limited to the coastal region in the extreme southwest. M. brevirostris has a much shorter proboscis (<20 mm), and is not part of the M. longirostris pollination guild. All other congeners (M. braunsi Bequaert, 1935 , M. perplexus Bequaert, 1935 (see Manning 2004 ) and several undescribed species) are distributed at higher altitudes further from the coast in the Western Cape (Fig. 2) , and all except M. perplexus are considered to have a very narrow range, or to be threatened or even extinct.
where M. longirostris is recorded collected at higher altitude. Further collecting is rearrowed locality in the far north (Spektakelberg Pass) represents the probable northern limit of the range, although this material is excluded from consideration in this paper, as the material is based on females and taxonomic placement in M. longirostris is not Cape, also exists (Dikow, pers. comm.). We have not seen this material and the indicated proboscis length (36 to 45 mm) is closer to that of southern populations, which also Proboscis length for the 13 different localities studied ranged from 32 to 83 mm. Mean length for individual localities ranged from 32 to 71 mm. There was a clinal trend, north have proboscides longer than 50 mm. The Silverstroomstrand and Bloubergstrand material is somewhat intermediate (42 to 55 mm), whereas the majority of specimens from the southernmost localities in the Cape Town metropolitan area have proboscides shorter than 40 mm (seven of the eight Strandfontein specimens have proboscides of 38 mm or less (mean = 36 mm)). In general, there were more males collected than females, and for the two sites with reasonable samples, this was also the case.
M. longirostris
or Coleoptera, although no data are available (Barraclough 2006) . Effort needs to be devoted to discovering the insect host species, as this will facilitate further understanding of the interactions of M. longirostris with its host plants.
M. longirostris occur in vegetation types that are not well protected, two sites fall into vegetation types that are critically endangered, functioning in these vegetation types, a conservation assessment of M. longirostris is urgently required.
The range found in proboscis length (32 to 83 mm) differs somewhat from data published in the botanical literature. The minimum and maximum lengths are less than the 2004), a range of 40 to 90 mm (Johnson 2010 ) and a range of 43 to 86 mm based on mean proboscis length (Pauw et al. 2009 ) are reported. Much of this discrepancy probably results from proboscis retraction in museum specimens and from variable measuring techniques used by different researchers. Functional (extended) proboscis length, which is relevant in pollination biology studies, is likely closer to the 37 to 90 et al. 2005) . There is an urgent need for standardisation of measuring techniques.
A notable pattern is that of longer proboscides in the north of the species' range and shorter forms in the far south. Theory dictates that direct co-evolutionary pressures would produce an increase in proboscis length independent of body size or latitude, to 2008, 2009) has treated clinal trends relating to proboscis length and body size in the nemestrinid species Prosoeca ganglbaueri believe that the allometric relationship between proboscis length, body size and latitude in M. longirostris warrants additional research with larger data sets. The results of this research would be important in terms of current studies of co-evolutionary processes using the species as a model taxon.
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